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y^^A-c-feo-r, mmmitmrnnmiit^ s im^-mi o 

O Id** L-TOJ^T-S[ 1 7 0 — 2 0 0 ^ith'C^t 3 O 
^X^CDtixS^m^-t)*^ *£-z> V . ^ 1 O 5 5 — - 1 O 

6 5 cm 1 cr^mi^s, i — o— s i wmmwi^m -3 < 1 r 
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37 ^/VAT'fooT, 

mrfBS^-fb^^J^f*. s i jj?^ma o o i~>tf ltoj^« 
i 7 o — 2 o o ^.fct^cjrjft^m 3 o j^-rco^^^'j-a^^^ 

/«£^-C^«9. ££>iri055~1065cm' <77fH!iC3 S 
i — O — S i ^£fgiMSb^S^< I RBSMXT^fc-S - £ £r4# 
<^ "1 ^> ^ ^ --^ y 7^ ^;Wi, 0 

[fW>R^2] HflfElSHb^iiiflil^ ®tfr^^ l . 4 5— 10 

i . 4 8 -cfc^> c: t &¥?m±:-i-z>m^m i i-ie*w77^ 

— 4 O n m-trfe^) 7_ £ ^r4#m tf5 U 

^gfci -T-SfW^iH 3 ?ED!£co77^^ y 7*37 ^ ^7* 0 20 

-3~^> t7\^^ y ~t- 37 ^ ^i^„ 

[fS?RiRe] mjf£E' -ir ^ ^ — co^^ri* 5 x l o 1 r ' s 
p i n s /cm :! ^±-efc6r. t ^#fi:ti-aw«5 

{Clf£fgcC0 77^^ y -7- 37 ^^A Q 

[ft*il7] S^i. ^B^SM^^ffi^/cdM-ffi^ 30 

^ ^ r- mitmmm hi . &m-r ^-m ^s< y -r >> ^ yi^-c 
-c . 

tfJSSg^t^^JfJ^^. 234 1+ 4C1T1 1 |dCO^# 

Xf^s* y "T- 37 ^ yi^i^ 0 
[ftt^^ 8 ] g£3#5SiMs£W O. 5 c c /iW / d. a y 
JW~F-C. 7K^^.aSi^^^^ O . 5 S /vtl 1 /"day £kT T? 

^^^£^>f*^tlHtClfB*iC0 7y^^< y T 7 -Y ^l^-^ 0 
[!»*II9] HflfEggHbSfiiflfifiJ:. £ ^ 5 — 3 O O n 40 

/^^-C'7 e 7X-7CVDS^J; 9 SM±i-^b^)^4- 
f&flfS-T S;*/^^ y T7-C yl^<75S^77?77^fc^ "XT. 

— 2 or- l O O °C^lEllrt <fc Suf£^r^E£^Ht: 
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^ 1 ^ l^T^m-B-t^- . 3 — 5 O cogalSF^l t U"C 

2fcl/^-C\ 5 0 0 C- 2 O O °C CO I '-J "C7JP m^m^ifc-^ ~ 

<t 43H§*C<^ "tS^T.^ y 7-37 ^ yV^^M^Ta^o 

[ft l l] mffEtft^rH l ^<bfit^JC 9 *T«v^ 

3x^<7>Ift^IJiJ3fe^^77\^^ y 7- 37 ^ JC^ii" ^>3i>^ 

tee — s> — s^^mnrnm^mmm ^^mm^t-i-xmrnx^ 

[If^ril 3] tufEm^^ 1 ^^^> 1**119 ^-e<73>v^-r 

^^^fft^lRtdfemcOTtf^^^ y 7-37 -<^^(Cl*5i3h^>^^ 
[ O O O 1 ] 

ffiV^tlS^7,^yT7>f ^t3||L, MtClf^ U< (3t. 

77^-^- y -T-'fiiciiS^ur^^b^^Jl^^r^-r^^^^^ y t-37 
[ o o o 2 ] 

[=f^^^i^#f] 77^^^ y 7-37 -< rt^it^T) 

•9 . tf£^*^^-=fwi-^E l ^7j^^ ?-=r^w^t3ijF^i5fe ^ nr^ 
75^^^,^ ^^^7K^^,{-ft4^-Cf*fg^Mt:^-^>co^r^i7- 
75 7t ^ (-r . m^?-^rs<^C ^Wcr>s<v/tr—^ttm hi U-CffiV^ 
^^TV^ 0 T£7^. iS^i-*5V^-C f^I. t;£^77 37 -^^P^ffl 
U ^-Cl^Ttfff^^ 37 (^^3^ 37VU ^^- Ffitf fffj^'hi 4-^7^-^^^ 
COmg3/)* ^ . ?f^s< y 3?- 37 ^ yWA^ffiv^ ^^L75^^^^> 

[O O O 3] d<7) J: 35 t£Zf^'< V 37" t7 ^ 

s/ ^ W-^^r^Wi U"C. tS ^ 7c f^i S 7/ 

y 77-i';V7(i s 2 c c /m a / d a y fM^T^g^^igi^i 
^ (OTR) 2 g /m 2 / d a y fM^<^7K^^.^i^l 

^ (wvtr) ^r^--r ^-r^-r . j3 ^ ^^77^^ y t- 

Tr -0 7c 0 

[ O O O 4 ] 7777. y 7tt^^'t?))iI?ril^-FfcmiW 



( 3 ) 
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s D mx-i-z^ ¥^m^ 8 — 1 76326^-. '¥?mw- i i — 

30 9 8 1 ^^32000 — 6 30 1 S D 4# 

[ o o o 5 ] ift^-^f^^^ y y -T-js^nn^ig 

id^oU ^iTf^ Society of Vacuum CoaterstCI:jB V ^ ~C\ J. 10 
T. Felts t> (34th Annual Technical Conference Proceed 
ings (1991), p. 99-104)^. J. E. Kleraberg-Sapieha ^ (36t 
h Annual Technical Conference Proceedings (1993) , p. 
445-449) f 3u mm*>^ U "C mcr> F*=J tFBJc^ 7}S&§f p-^- ^ co t~ 

^ y ^jjntd^ ^ 5, ^ asm^L *p^>-r>cf j^i^^^ 

[ O O O 6 ] 

-j--^ ^T^it^fc ^ / y rtt ^ / < y T 7 20 

[ O O O 7 ] 

YfcSs^flUte:. S i J^i^-m 1 O O {^^f LTOil« 1 7 o 

— 2 o O4yi0c^|i[3 o ^-F<7>^5>*'J^^^/^^>-c 

*3 9 , O 5 5 — 1 O 6 5 cm 1 Wf^lCS i O 

— s i WmUmWjl^M;^< I RPiii|X^fesc:i:^#mi:i- 30 
S Jf^s< y ■^^^yv^^r^fit^-^o 

[0008] - commit <£.rLi-£^ v rrm^: u-cfis 

s< d -r'\±\z.m*\sTcJj^s< y t^^ sum, its ~ <t 7$s-c# 

[ o o o 9 ] _t_mm^m i ^te«6^^t7c^g^^*5u^-c 
^v^T, mi we y ^3^£ 5^ jjm f^; . 1 . 45—1. 4 40 

Jz-o-C. :*r y Ttt^-J; '9 — _b^ii-S r <t/j^^ 

[OO lO] ^ 7^. ^^g^^fW^Jm 3 t^*5l/^-C. 

^fts^^ y -7=- 37 -r yu-^-efe-^-c. Rute^^fl^^® 

£ V ^ S ^ -Y ^-r^^Sg^f ^ 5 — 4 O nm-Cfc 

S r. i £r Zf^s* y /u^s^r^^t-rSo 

[OOl 1] ^3£^td<£;^Lf3:\ Jf^s< V ~rm±i LTf^ffl 50 
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Ji.tecommttiz.Wtim ur^ n <h ^ J: -=> ~r . ^7 ^ <7>3^i&-e^ 
[oo i 2] _ttetw^^ 3 {^isft^tLfcii^^fcVN-r 

[0 0 1 3] ^^t-^Ti. ^^S^^fS5#t^5 {^*5V^-C X 

^t^^sm^. m^?-^ \^-^^mm cesr^) ma^t-j:^ 
[ooi 4] e -tr i^^—^ v ^ttm^F-& Tk^^m 

[OO 1 5] HiftEfS^iM5 C-fa^<755S^(Cl*3l/^-C^. f» 
6 ^WEffi-rS 5> StflE E * ^ ^ — 5 

xiO^spins/cm 3 J^J^~efcS 31 £ /jS ^ ^ U 

[00 16] E * -tr^-^ — CO^m: 75^ 5X1 O 15 spin 
s/c m 3 wii-efcs@^bS^K^ ^^(-fl^t^^^S 
^ ^^^^ ^Wi^ ^ oTV^ i l/^x., COm^&^T-y 

[ooi 7) «0J(ilf*3S7tc^VNT, mtt 

5ffM^. 2341±4cm' id C O 55=f-0>WtmmW\ {-S 

^ < I R^UR^ t"— ^ /5Sfc^> - i ^r^^^-t-s^/^^^ y 
[ooi si -co^tmi- jz^Lfj. ^^yniiL-c^ 

ffli-5^kS^<^ I R®MX;a^^S*3H*fc£r_t2fB<7>Jz e> 

[O O 1 9] _bfBf#^lM 1 ^fblif^lJl 7 ^-e<7>u^^^* 

J: "5 ^^iSi^^7!>S O . 5 c c /day J^"F 

7K^^3SiMl^^ 5 O . 5 g/m-/d a 
CI <t ^^^^ LV\ 

[ o o 2 o ] s^p^^giM^*^ Tj^yKMf^w.iMim%: j=-mcom 
^^y 7tt^^^ii5ffl^{^ u< fflv^r <t^5-c^: 

S7J^^>-T?fcSo 

[002 i] Jnteiit^xjc i 7j^^f*3*ctM 8 ife -ec^v^-r 1 ^^^ 

J^5>t-. tfrfS^*J9^^^^7i^ 5 — 3 O O n m(75$StfflF^-e 



( 4 ) 

5 

[ O O 2 2 ] ^WtmkZ. cta-U^ 5 — 3 O Onm^V^tM 

^ y -r\§L?tmm-r ^> r. <h mmmi^# o- ^ 7 

ffl^J^^-C^^M^r?m^c Liti?'^/^ y 7^ suj^^mm 

[ O O 2 3 ] £ ^td^^^(31*5V^-Cf^:. fjtf^tn i o tcfe 
m-t-^i 5 i>7£< tfctiaift^^^Joi^ io 

2 o°c- i o ccrog^Hrti l.. wit^^rm^mik^&o 
^ ^mmm^&^r?tfjf^ committer , 

^i^l ttfcf^ 3 — 5 O CO$5ISP^ £ LT^tS 
*J1^^1I1L. ^VN"C\ 5 0 0 C— 2 O O °C CO [S -C7JP 

[ O O 2 4 ] clco J: 5 ^^bixfc^bS^lilSr^ ibt^TJP 

m^m-r ^mmL^jm^mm-f- z> ^ ^ ^ ^ v , «£ v 777*.^ 

U 7"t^CO.gl7^T-7^77^^ V T Z7 juj^^i-^-^ - 1 755 

[ o o 2 5 ] £ <btc_ ^^iiei-^^-cf^ tw^iic 1 1 

i-i. /i - 60 ^ co 7/ ^ ^ < y 7- ^ -7 suj*iz.$~itf z> 

< t Th—Jzrmcvmm^ t — h ^t^ts-jm js ^is: ^ t=. 

i: ^#m^-rsf*@w^»-r^ a r^j; 9 ^mm^^t 30 

ffii/^^. tS^iR 1 2 ScfEiftfc-r^ J: p _tIB*fiJSMco 
CI ^ fdJ^ K> ^im^m^m^ CI i: . CI cOT£3^^^f:i 

I O O 2 6 ] ^7^. ^Tll, f«>RiR 1 3 f^LfE 

/^cofitf^tM^ieiftccoTJ^^ y t ^ -7 7i--At^*5fi- SiU-^e < 

^ . tff^js 1 4 icfe*fe-r^> J: 5 jc. _hi t m-^^ _t 4 - M 
^> ^ ^iz.^ <o mmm^m^ ^ -r ^> r. ^ 

[ O O 2 7 ] 
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[002 s] 1 s$zm m<m3^s< v ^ com 

2 cOfriiiinin^ ZcrJiitffi^JfM^ix/:-^*))! 3 trt^thmticis 
^ CO 33 ^,y< U 77^ /u^coM^>t7 fe^5>{t-ir. -^r^L^-b 

[ O O 2 9 ] A. SS^JM 

[ O O 3 O ] 1 . ^1 ^^nS>HK 

^^^fig^^^oit U < i±:7xz ^ c v 

mmi-±, s i m^-mc 1 o o i^^y u-c oup;^-^ 170 — 2 

0 O^Jzt/Ci^^itS O WT^^fiJ^^^^O^ 10 
55—1 06 5 cm 'cOfUjt-S i — O — S i Wltf&mWl^ 

t^^>^. ^^^cOf|#m^. ^^^^U 7M^ LT^i-^ 
e^Yk^^?^ 3 cO^^^'J-^ I R"3£UX<h7^e^^>^S-4#'l* 

[ o o 3 1 ] _biei^k^^flm(^:. s i m^f-m 100 t^^f 

LTO^ifcl 7 0 — 2 0 OioJ: c;c W-^-Wl 3 O J^"F<o 
^^^^ 1055 — 1065cm' cO^liCL S 

1 — o — s i \mmmm\z.m^< i Rm^^^^ x o 

^Jc^^-L^o ^ ^ . r. CO ^ . 1. 4 5^ — 1. 4 8(OS 

1 f is #b -r: -ffi ^ vtf ^ y < y 7tt^|gfft5„ 

[ O O 3 2 ] Si. O. Cco^^5>*'J^^r. S i 
1 O Ol^^Lt OI^-T-St 1 7 0 — 2 0 O ;kDjz7^CH§€-^#fc 

3 O l^^F^-r Z> 4-^. MS^fk^^^ t 77 ^ CO 

coyv^ ^ m-^mm u-r_btecogEHiP^tcimu#ii-t-^> ^ «tr 73s 
-c#^.o t#^. ccoi^T^^rjrnmu-^^ ^ ^> {-^u#n-r e CI ^ 

-^-) to^aztfc^r 3 — 5 O mf^cr>mm-C-m^-i-& ^ J: 

-3 -c. s i o, ^-r ^ T^^ic: u-c ccoi^^^^nmu Lfc 

< -T^> <^ {cii . s i — c&£-^co15014Jt ^^^,(3: 
U-C^^ — co C co ^ m mU ^> Cl i: # ^> 0 7^*3. 

yjfci: it: CO _b m -mi J=.mm Lfc t> cot? D . 5 o&m?L 
-r ^ 4-# tciFl^lMf iT^ v ^ 0 dco$5Hfco^;^#-a^;^r^-f-^>gtft; 
a^^^i^:^ s i — c fc^-^Ti)^/^ VNco-e. s i o, -7 7 :7 
/^^Mii^ ^ *9 . ^g^-rfs^/7 7J7x--- y T-^&mm^- 

6 a C5 U7-/?X77*'J^^. S i . O. CcO^-^57^r^ft 

L-"Cf^:. E S C A (Electron spectroscopy for- chemic 
alanalysis)-^, RRS (Rutherford back scatterin 
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[0 0 3 3] OO^fiJ^l 7 O^lt/cCS^fl, 

(Stiff ^ 7j ^ ) co^Atb^/J-^ v^J 

( m m ^ m m a$ ta m v^i-^) ^^m^t^k 
co$mm, nm^ i^^< co s i — c^-a-^r^r s i o, ^ 

m^^z^f < f£. K> -h55-t£Jf^/< U -7*'\*k&r%gm-i- & ^ hi £ s ~e 10 
#^v\ OJg^m«^^*f^f- 2 O O ^r@^(c 

-a- ( ^ ^ v^ft «; ts >?t ^ ^ v ^ m-B- ) ^mmmmit 

f^U^H.e>4x. flU'tnc S i — C#£^75S^rcO^ s£3£Sieo 
cT^Jfl^ S i O, 7 ^ ^^J Wfll"efi/ct < * o T , gj£^f 

i^i^ ^ ^ 7Kmm.mm m a* a- # < tzv -h^^M'^y< v 

f^it#td^^u?^v^75>. co^jjh znm^co^ mm hi u r 

1 otc^-r^^i^T#6 0 c^^^W'j^^- 1 

O ^y^ir ZL hi (iia^fpMi: U"C m^M -efct^e V % c 

<Z>j5fe^WiJ^-^> 1 O ^ey^ T?" <$b o T t i < „ S i Oo 

[ O O 3 4 ] I R^IJ^^^V^-C. 1 O 5 5 ~~ 1065c 
m 1 COmi^S, i — O— S i W^mmh^&-5 < PS^^^fc 
J;9i-1-6^(i, ^bS^II5r-C#S^:ttS iO, ^ 

^<7}~mm:fc^^mmm<k^m&^<7>m<iLmm:mtzL k> cots: 30 

^ ) coafefirirb^r 3 — 5 O fM^^$5ffl-ef^M Lfc «9 . 

mmik^i&oJf^ com^iLi'Mmmr^ v co^^m^j^^^ < u 
-c s i — cftgS-trnsnm&mM i^-t-^> n £ tc: o t\ s i 

0 2 ^-r ^ ^Jl^i: -T<5> n hi 75s -£,0 /^*3. VTft*tbco_t 

Hgf^/^v^ ^ -p Lfc I R^iix^m^^g^t^s^flilf^:. s 

^>o < *^5>^^itlt(-AT R (^a^M) 

[00 3 5] r<7)^ffl{c I RP^HXj55^V^^(i, (B^* 
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fl^^t^ s i - cm-a-&^-r& n t t /^^-r. s i o 
, ^ -r ^ ^^^»^rw s i — o#£i^/j>*@£+^^d^ < 

[ o o 3 6 ] mikmmnmcom#tm&: 1 . 45 — 1. 4 s 
^mmmit^^jf ^co^ttMBL^iz- v coi&^mjjco 

-t? «9 . 5o^x.tt!t#(cpp»^v\ -commoo 

-^«-r^ 0 5 L/i®iff$J±, 3t ^- 5> 3t ( - J: ^> - c m\ 'A^ 
6 3 3 n n-i ^ ffl t^r ^ L t ^ ^ fo ^ 0 

[ o o 3 7 ] ;stFf^7^ 1 . 4 5 ^ tz&m-a-te. 
mm<ts-!&)j? ^ ^ mm?y ^ ^ ^ aa-t ^ _t t e cymm^v hi ^ 
^>m^-^^ ^m^mik^m&^comiiEvfrm^t^v co&^ 

-c. mmmmmhi7Kmm,migim^^k:^ < <o -t-^^jf^ 

^corM,mkt^_t_ w£ co m m^hifj:^ m-^-^ . c c^^> 

— 3 O O n mcom-^ hi ^ £ -CTF^^ ^ V 

T^? /l--^^. fg4x?^;£f^^ y 7" f± ^ ^> r. hi /O^C 

m<tmmm\^&^ ^^^^r>^^^ a m^mmmco 

-^r^> CI t ^-Ct^^o -^7 . SSIkgilWJI^ 3 O O 
nm^^^^t, ^ ^ ^ ^ (9 -^=< r. hi . 

•l-^^^ta/eiMST 7 "^-^ CL hi , Z7 ^ ;UM.cojj—;v-^m^-r^> 
^ hi . ^ fil LH< ^Mtt^T tT 3 ^ h 

I O O 3 9 ] ^ fc. ^^^(7D^7 ^^-^ UT7^ yU-Zs 
M^l-^. ^ ^ ^ y 75 ^ * ^ 5 ffi t LTfflV^ 

-r . ^ u -r z7 u- ^r^/c:^ ^> r. 

<t *«-e# . ^ ^ ;uj^^t&nrt-mco^ ^ y com%L^m< 

hi ^ 0 ^7tl. ^mmcojf y ^-^^Jrb 
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iSkzfe ~C ^ -5 fffj5iz£<7} 5 — - 3 O n mGD*EEB X 

[ O O 4 O ] ^mmcnJf y T7>r yU-^^r_tifS<7},EB:^ 

[ o o 4 i ] _bte. ^^Jffi^^^g^t:^^^^. _tfH<o 

u\, ^ ^ o v o — T^i^jjoomzmj? ^ ^mm^ 
t**£^- 4- ^ -t: -c ^ y t^jK/^ ^ i^m i^~cmj&-$- 

[0 0 4 2] Etft^^jjil 3 43:. ^XvCVD^ff^S 

-fjg: mi 75 ^ ^ m m m comm -c co— m mc & ^ -o®>^ 

f^t^^T?^ i . £r <3 ^ . 

^ hi a ri <t 4^ J: oTS$t±(>:?FM ^^ao fs&ffl 30 

<5 0 iM^43:. ^ itj 7 ^ ^ A UTffl 

U ^ „ ^rix^r if&5£ ^ ^ t£ t5> 3»^e*J g£f Mil £r 7F^^^ 

a 0 

too 4 3] Tte^?. ^^JfEflgt^^^V^-C. s^fb^^M^ 

A^lE V ^ 37° U--r ffivtr^^^ y 7-^^7^f^37 ^ ;U 50 
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[ o o 4 4 ] 2 . $g 2 mmmm 
mi^mtfz ^ r^-c >s a tm^mm l & 5 — 4 o 

[O O 4 5 ] ^*l^-f ^3 a <7> £73^(3;. 3 60 4^ 

l^m^m.m L75S_tfgcO$Sig^ -35^ «9 5 ~ 4 O n m-Cfc 

a^-^i- t3t. y - ^ 

75^^:. ^'U--f ^ ^Sg^t L <73> K £7 ifc UU^jS^. 1 
0~3 O nm-e^bSo 
[0 0 4 6] CirL-e. ^-*Jj^ 3 60 5^ ® 4d7B$^c ^ ^'L3~C t ^ ^ 

m>J. iMi^^Sil^ ^I^^SI4c:^ t9 ^t^. -3D^ «9 i£b^I5 43: 

I O O 4 T ] jfe^. i?'>^y^coSglLt(j: s sfx^^zs 

ta^l^-f 7(^5 t°- ^ ^ -ecOgg^f (73> rt^l^o ^6 f ^ ^" 

-Htm^J&TSL is tiTV^a ^ ^ct^^t^^ ^^?^-75 - ^ 

755 T? # ^> 0 

[ o o 4 8 ] ^mmmm^^^ ^mmmhi i^-cm^^^> ^ 
[ o o 4 9 i mmm^mmmhi-r ^ms-^nrnm^ u-r 

f;£. mit-T ^ ^ c7 ^t3E0D. SgfbT 7f^7, 

-7=-^. mtits<-f-z> j*.^ g£-fb/< y ^^r^rr^ ^ ^ 
^-e^75 o ^ i toii^ hi ti^mmmmcommnmh: 
u-rffl - ir75s-e#75 o 

[oo5o] —3*7. ^mmnmhi-r^m^conmmhii^-x: 
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[ O O 5 1 ] *^«(CjoV^Tfi, 

C O O 5 3 ] ±?a^*fl$cOM3t^&«t E~Cf*. zT^ 10 
C VDfefc J: 9 moJf^s< y zr z? ^ /um. Ejt 
. PVD& ^ f3i. V 77° u~ ^ >- id ct 

*9 ^mmcojf v tz? ^ y^^^m^i^t^m^i^i±. zel 

a* /c. ^ . ^%&mcr>Jf^/<V ~T Z7 -r /U-^comFBIffi 

y£h*. ^mA^t^^f v zr^c7z>m^^m^mf^^^>c^i^m 20 

[ O O 5 4 ] > J*.^ O V O jfet^l «9 f^Sif E 7^/1^ 60 ^ U- 

[005 5] -/c. „ ^c75^f^^^y t^-y /vA$r|^3a 
[00 5 e] ^ ibi^ ^^jf^s^^t^^^^tc mttm 

V ^ 0 40 
[ O O 5 7 ] 3 . m 3 ^IgU 

(HSR ?£0 iJ^^ioTUPJ^tl^E' -^l^^ — ^^ 

[00 5 8] jfe-r. e -t^^-icov^Ui^i-Sa 

[0 0 5 9] E -tr^^ — if*. ^F^ffi^c^ n i -C3b 
S9 . ^^"co [ft: 1 3 f*. E ' -ir — . -o^ v ^^m^- 

[ O O 6 O ] 50 
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E ' -tz — 



o: s i : o 

o 

[O O 6 1 ] iS^^5^i^/^:^-^fiii(73^:^ i *-^^t6 

i-^ 0 L^L^fj, E ' -ir^^ — . 19 ^^i;-^^ 

[00 e 2] r.^.-e. mrtem^-^ t°^^Rife (esr 

XlO^spins/^cm 1 ^_t"efo § i E 
[0063] E ' -E 1/ & — cry^mm^ 5 X 1 O 1 s s p i n 

[0064] "is 7^ E ' -ir — C7^^ri^f^; v 1X1 O' " 

spin s / c m : ' WT^fc^ ^ t S E ' -ir 

[ o o 6 5 ] t?>-£=rtmm ce s r ^> \zl^> 

[ o o 6 6 ] ^ ^^yu^i^^^M-Y ^T^cryjz z> tci^F^tm 

t> . m^m^-^^^^mm (esr^) ^ *: ^ . 

[0 0 6 7] ^JSW^^^^'U 7 7^yUA^M"t 
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[ O O 6 8 ] *»:##O^{tg^SIC0Ji^|Cil 

[ O O 6 9 ] _tfS^:^SS^^^@^b^^^^. J=.ffiJg2 
MferLg*9l <*r [W]^|co^Ffe(Cl V s 77" ^? ^C-v C V D yfe. PV 

<. ^-e^. c v d & J; o ^ ti^ c <t ^ 

[ o o 7 o ] ^ 7c. ^mmcojf^/< v -r -Z7 ^ su-j^&mm 

m-t-^>I^fcif^. t7>^ ^^^^^^t-^^ 5SA®^5r^: 
^ < -f Z> ZL <t tj^Js Lv\ iSAfS^^A* < -77> 7_ i: (c 

[0 0 7 1] ^^f3L. ltlt§^)±^^J^<t5r 
-?-) T^s^f^-T ^fife^£rl.g;~F-t*r ^> n i: rts-c^ . ^ 77 
[ O O 7 2 ] 7^*5. ^^J3M:fc5 T777 < y 77^ 7U7».<7> 

[ o o 7 3 i 4 . m 4 mmmm 

^V^T (± . 7\ coS^Yb^^J3^^5. 234 1±4cm'ieLC 

o^-^cowmmm^m^s < i r^mxcd ^ a$&>& - hi 

[00 74] co Jz _Lf£ I R t:° — ^ L-"C 

f:£7£i^7j57 l^^Fco -3 ic^%^ 75 ^ <ir -S 0 -^7^4^ 

[O O 7 5] ^5fe7b^0O@^^^^^^ s E^J^^- (S 
i) £:®^iJ5!C^?- (O) co^^-^zX V £ ^lt:^ K> , 

^mmmfj^^- 1 gt^j^^ ^ m iz i^^m ^^m~<¥^±. u-c 
i^^m^i: comcry^m^z-cz o 57^7^1^ 7c t^tg <t /^^-c 
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t> ?f^^t^ ^/-c 60-Cfe^> ^-^l tbix^> 0 ^U^C. trjfBC 

^li^^L, ^^SS^^c^StYtSm^i-^VN-C^, 2 3 
4 1 ±4 cm 1 (C C 0^^^#fi»(ClS^ < I R^llX 

td. V^^i^^ M'J^fe^ hi U-C7T^^^/i^^J[7C<75C OOT 

[ o o 7 7 ] t^^. j^mco ? i<z-m3-tz.m^, c o 5> r- 

oY*^?etM»3tc:S^5< I RPl^^t° — ^ f^;. iffi^ 2 3 4 1 
cm 1 ^S&i-L^ 7^. I Rij^^tT^)»^SO^?tg^ 
#lf,LT, ^PJfCjoV^T f3: 234 1d=4cm , i:U 

[ O O 7 8 ] n r TT. I R^PJj^t^^V >"C, 2 3 4 1 ±4 
cm ' t^COOT<Z)#MM®](-S-3X I RKllXe-^^ 

^/7. mm- hi ^^mmmit-a-^ ^ mm^r^m^^tmm 

?b h: l^- X. <Q CO^^ML^-T < L-Cti^c 
[0079] Tfc 7c. 1 RiJ^{-*3^r, 2 3 4 1 dr 

4 cm 1 7)^^(CJJl^X^ C 0 57^7^^^giM®]^S^< I 
RBSMX 5> C05&m&, v&z/Cm (Absorbai-ic 

e) "CO. O O 5 — O. 3 ~Zs^>^> ~ ^ 7^^^^ LV ^ 0 _bfB 

CO c O ^--T-7J^4^5M^* L77S 7. 7J-^ ^» 7J-/cVj- ^> 7?£fo 

[ O O 8 O ] ^ ^JlEflgill iC V ^ 7T . I R f 37 I R ffl'J 

•9 <Tf- i-t 7T ^ it£ ^-<i7 b^^rmfJ^-T^o rcD^^, T7° 

[ O O 8 l ] ^^^co^^fl^coflM^fciSg U-Cf^:. _bffim 

i mmmmiztert ^m<tmmm<^mm^^rt &mmh: m 

^7?fc <5 C7^-C7 7. 7. "C<77ta*fe^^[fl§-^^> 0 
[ O O 8 2 ] ^^*lE^^<7>^Yti^^^cOMi^77vfe^. ^ 
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x^f^m^^mm^^^^^^z ^ . m 1 mmmm^t&m L.77 
r o o s 4 ] 5 . mm mm <^>m^-^ 

[ O O 8 5 ] B . 

[ O O 8 S 1 ^:#g^co^7 !J T7-Y /UA[Cfc{t5Stt 

-e# ^-y ^ 7Uj^-c^rLi~£ j -mi^m^:^^^> ^ co -e ^ ^ < „ 

[ O O 8 -7 ] ^f^frtl&Clf^ 

tfi*S^tfcli*I^ft^(7)^ y^U7^7 (P 
O) ^Jlg. 

- is^^y ^ ^mco^^hw^ v ^- i^z? ^ i^-mm 20 

(A P o) % 

• u — h (pet) „ ^y^^ix 

^2, 6— ^"T^L h (PEN) ^(^/Ky^^-r^ 

7^^ (PA) l$t^. U t^yl.7;l-3 — ( P V 

a) mm . ^1^- ^ ^ — t^/ur/u^ — (ev 
oh) ^c7^^f y t'=./ur^^- s^mmm, 

- y -r ^ k ( p 1 ) 

- V =^ — -7-yi--r ^ K ( P E I ) *§*fls. 30 

• ^y-^/u^^ (ps) mm. 

- 7K V .-n-x^^* ^ (PES) tetiJa. 

. ^ ij ^-x/U^-T^/U^ h >" (PEEK) jftffli. 

• tk y jj— tK-^— h (pc) mm, 

- y h (PVB) ^flg. 

•* 0 y7y 1- — h (par) ^/jg. 

• =^=f- X^Z^— yftrn.^- \^Z^3£mS-i& (ETFE) . 

iy^m.i^=^-^- l^>- (PEA) . E3 7^ ffc^=-^ U- 

✓ < — T 7 /U-^" 1=3 r/t-Jr/l^ t'^/Ux — ^-/W#t-M-^-f^ (EE 

p ) . tr— y -5* ^ (pvdf) . ^ ft: tr^yu 40 

( P V F ) „ 7/b^-n^.5 : -U>--/N"7D n^D t° 

— s< — 7 n p fc' - /ux — T7U-*fi^ (EPA) 

[OO 8 8] ife/c:. _bfS4C^^7^^rflt^^^^. ^0^7 

—sumit^^r^^ j\^*> 7^ hjt.^*hJz v tez>mmmtiz%v. 

U r> u-^ >-:r ^ y u~ h . y x 

^ Tj^~t & V u- — h . y x-7^7 ^ y u- — h ^<77^- 
y =/-7-^^'B'tg7 ^ y i/— y -^ — i^mm^ti^bbtzL 50 
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oTlI€$-^fct^^S^7 ir LTfflV^ n i t> 

[ o o 8 9 ] mjfS^^ir^m^^^ffiv^/^^^g^cos^- 
[O O 9 o] *|g^©Stf{i, ^^fe^^nco— 

r^. ^^^L77l^] ffl:^ (Iftfflj) TTT^it^M^-r 

s 7 ^ j; 19 m^mw ?tmm-$- ^> -r_ ^ # t. co^- 
^coMi^mmte, mtt&imm^ ^^mm^-art^-cm-M. 

-etL 2 — 1 OW^fLV\ 

[0 0 9 1 ] ^/7. ^:^^co^t4-{-*5v^-r f*. ^^fl^^" 
p-^ims, feffi^Ma, m&z&mtz ¥<7>mm*&m.&: 

[OO 9 2] ^^t^. ^^^^^^CO^S^f*. 
i^LTt CI COT" 2/^7— =t— h^USt^ffi 1/^ «bix^) 7- 

^-^7 — =3 — h^ij^ LTtt, ^1)^.^7 ;^mm . -r v ->-7- 

h ^ . 1 ^/cfi2 flJ^_hi«T^ffl^6 7. i: 
^^7^ -So r^Pj^T — =3 — h^iJtc*^:. ^5fe<^:^PCO 
W&l3Um£:l}U?LZ> hi t>7?# -^rUTT. _i^f C W7>*- 
=1 — h^ljf3l. cr — yu = — h ^ ^ ^ '7" xr — h % -^-f T 7 ^ 
— h . 7"- -Y 7^ ^ — h . x7u-=3 — h ^ CO^-^n 60 77 ^ 

[^77-^- ^T-T/^? — =2— ^ ^ ^ sf-$~ 5 7t^-e 

1— 5&^m J (gtmVZim) -fMi^/j^?^ LV\ 
[O O 9 3] o — tC^^>Jf ibix/cg:^p p p 

ffiV^iil^tCf^ 3 — 1 8 8 ym^^ft Ll/\ 

[ O O 9 4 1 C. Mi^^fe 
*^O^f^/^ y 7" T 7 -< /U^fi, _b.iifi Lfc <t 7> ^Cl_hfB4 

rfZ£th-Ct£Z> ^W7fc5o 7. c737^^c77 777 U~C 
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[00 9 5] C V D iifcCOSflfc LV^jjl^ 

f^ir U-C^, tfltl^^StfcOSJ*^-- 2 O — 1 O O 

C O O 9 6 ] gfcfCL. hi LT^^^*5J;r/ 

^fc/JsC^F-^r^O;*^ i: co »fc * £t . ^mmm^^^) ;*f ^ 10 
^ l t Ufc»-&-fci, 3 ~ 5 O commP^, U < fit 3 ~ 

i o (T^mmvH hi -#- ^> cc £ -edb^>o 

[ O O 9 7 J -^r U"C. ^" O jtC-v C VDif(7)7°7 ^-^M 

L^r-v, -<■- y ^ >> h comi^ ax zt»^f^ l 

[oo9 8] ^fc. ^^gf^t^^ov^-r fi. _ttex^:^>y '^co 

^ri^-V (HMDSO) „ 1, 1, 3, 3— -^h^^^yt- 20 
^v/n^i^-V (TMD SO) , fc^/W h V ^ h 3r ^ "7 

(TMOS) „ ^ ^/V h y ^ h=*r^i^^>% ^/l^v> 

h =^r ^ >^ (TEOS) . v?^ ^=-/W v?^ h V y 
^ % ^ ^sV-i^j* h >- ^ >- . ^^/V h =>r C-" ^ 

ffij^_tffiv ^ cc <ir ^~e# <2> 0 30 
[ O O 9 9 ] Ut5^ L^ri* ib. *|g^^fcV^Tf±, S i O 

-S 0 =PLf«CJ{Clf±. "7 h ^ h^r^t>^^ (TMOS) % 
U ^ b ^ . > ^F-yl^ h =*r 5X ^ ^ „ 

T h^r^i/^^ (TEOS) . j* =3^/^ V V re ^ ^ 

Z^Zs^l^^ tsj. ^yU v?m h 3f >>7 ^ ^/X^ZspL 

'>* > ^-yl^i^^ h^r->i/7 >^^^(f § c u /jS-T' 

> h^rv^^^^ (TMOS) fcil/T- h^v">7 40 

>- (TEOS) ^-ffi V d t ^)^^^ l^l/^o 
(O 1 O O] ^/c. g^3Sim^F-^r^-t^>y ^ i: N L , 

o. co. c o, #^^ff r i ?>^\ 

[o i o i] rcoj;5i-, mm-jf^ co ^ -tzi^m^mit^ 
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^ *9 ^ iX^-T < ^ <0 %£M i:U-CS i O, ^ ^ ^Cfl^^ 
[ O 1 O 2 ] ^^g^fd^v^-r fTi. ^ ib Cl WJ; 5> Id l^-c 

f# ^ ^J' ^< y < \) T-^ ^ ^ 5 0°C~ 2 O 0°C<7}gg 

HI f>d -e^n mv^S hi lv\ r. co j; 5 ^#ib 

[o i o 3] «f^(-fc^r«, r. co%um#km£:4"T 

fd. AP^A^ijg^tjtc: 2 3 4 1 =fc 4 c m 1 ^CO^^#|® 

-a- (Jhwe^ 4 mMimm^m^ ccoco^<o#u§ 

tg»j^^<5< I R OS MX co t"-^ < /cC^^-e^r ^ Ci i 
[0 104] CKOi-plC, 2 34 1±4 cm 1 (CCO^j 

iF-c^^iatMa^^rs;^ < i R.3&HXCO t o — ^ ^^e< nce^-c 

^COig®b^^l^< ^ ^ . C O^T-TJ^iit:^ 

fife^^b. « ^ ^ tlT V ^/c C 0^iF^^g| -c-CO^ C 

•5 ^m^mrfz ^^5^^^%^?^^ i-^-c. r. co 
tttii^s ci i ^f^ta t»co-e^^> 0 

[0 105] C1C04ZO tCl_Hf£fc 0 ^ 75^#S< ^^^-eco^r 

Pt&jtzJmf&mfm 2z LTfi, rS.^^ J: «9 ^c*s(-M^ 5> ^ co 

-C{rJ:fe^>^5^ 5 O °CA^_b^e*>^Xf^^J 3 O ^J^_tCOAP^!:^ 

[ O 1 O 6 ] D. 

c y^m- X <± a yJi(T T: 7K M^MiM ^ ^ O . 5 g X m" 
dayJ^T. 4z'9^?^L.< f^a^SS^ig^^S O . 1 c c / 
m" / d a y ^T'C^R^^Siigi^S/^ O . 1 g / rr\~ X d a 

y lix tco +^ ^0 x" r^ix /c. m~ ^ y< \) -r-\^.^mw-f-^> 0 ~A^mm 
m hi tz&mmhi T^m^^i^ hi hfm^ ^ -mt^ v ^ co -e . m 
^co^2^4-H^^«^-^v^-r ^^co^°y tr—isptm-m t-n^ 

7^. ^ri^m^co ^/ v <— -y ^ tfflv^c t^-e# 

So 

[ o i o t ] e . mm&t 

-^mm^hi-r^> - hi^x v , j^mi^r^x ^tzm^^mm 
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[ o i o s ] i . m 5 ^ss^m 

^'^/<y 1 <?5^*/g 3 ^vtr — =t— hM 

JifcJ;t>V^fc«»JJi 1 2 *r^M^-C^j5ftUfc t — b 

[ o 1 o 9 i mm** 1 1 ^^^c-r^T-^^? — b^'jjs 
^ry* — b^r'J^. FO^-f^. pi — yu=t — h „ ^ ^ tr 

7- =3— b. ^ r 73 — b . T-TS'^a b. ^ ^ l^^f =z 

— b 3£ c7}^£n (7)3-r^ >- ~e ^ — ^--r^-^U. ^ 

-TZ/jj — =1 — b^U^M^h*<^ O. 1 ~ 5 g /m 

[01 10] mm** 1 1 &mtfz-j- zsmmmm 1 2 
m&i$=m \^-cmtfz-r & n <t ^-e# 75 o £g*^u;g 1 2 

— — b . if tf 7* =1 — b . 37 m — b . ^ ' y ^ = 

— b. ^ ^ U- =« — b. ^:60ftfl<7) =r — r^y ^"vfeT? =r — 

[01 1 1 ] mmtt 1 1 ^t^^fe^-^> t — b ^—M$Lmwm 
mi 3{^ffli/^t — b — /M^^ttfle ^ trii, nat^ «t ^> 

^- >■ . ^°y t°u^, ^^u-^ — g^gg t^yw^s-^ 
f*;. ~r j t#ifla. yyvit**^ 
y7Uit*fi-a-#:, ^ ^ 

f^s;. ^ <^x>3K y . *°y 7>y/Ky >K 
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^ y 71- ^ ^ ^ y i^-r ^etK-^ 

^^mm, y ^ ) ^ ^ y yi-m^tflg. ^ y ^<t: 
Mli^^fflts r. ^ ^> 0 t — b -7i"f*fc}OTg 

^^ScU-r t^ct < . ^/-d. _ti£cDct e> ate t— b^— ^tt^ 

7 w ^^-^^ L> b ^ * b U-C^^c 

LTtiv^ ^<7)i9^t- b 1 3 oom 

^{3:. 5—3 O O m iti. U < (3: 1 O — 1 OO/z 

[ o i 12] i^] 5 fit. ^mmmmi^*5i-?z>mm&rcr>i\iico 
m & ^ -rmm mm imi -e ^ 75 o m5^^^Tf»;iW2 1 

^c/va 1 r. cnjf y ^ 1 c^^^jb 3 _btc 
7-^-^7 — = — hH"J^*5 J; fi^#^(Jl 2 2 L- 
rff^L/ii t — b — yi^t^4tfflijB 2 3 „ Jj^s< ]} T 

/^j* 1 comtt 2 comJjcom cmmm^mmm) t^tatt 

[01 1 3 i mrnw 2 1 ^t^-r^r^^-n- b^o 
^*^yj^ 2 2^xz^ti~ b Tutwiiis 2 3 

mm 1 2fciu<t - b ^i^#tfig« 1 3t^tti, 

[01 14] mm** 2 1 ^ t-^^^- 75 mwm 24^lt 

frv]^^. ^y^.^^^«, ^y^-^ b^Wflg. *°y 
t 5 -^ 5: K^^tflg. xKy ^u^w-^^s ^°y*-#^ 

f&) ^ /c ^5tc5SY* ^ -7 -< yWA^^ Uv b ^r^i-f 75 - ^ 

/J > -C ^ ?5 o CO^ttm 2 4 £50j?l^f^ 5 — 1 0 o m 
is U < ^: 1 O ~ 5 O // mflS^M* 
[O 1 1 5] ^/-C. ^^Jfe^^t-*3^>-Cf*. StfJl 2 4 
YfiJ^Lf^ ^C^=. ISItT^. fE^-, m^^<73j3fT^.<7> 

^iJ^^M ^^-cu^-c t> J: t/^o r. c73 -5 ^^c^^f^;. mm** 
2 1 y ^ -y ^ jum, 1 ^^ti/ilP^ttlr 

W^<5 c7>-r% d c7^^P^^< y 1 L,-cm^'C 

i5ki&i^mm-rz> ^^-e# 75^ 
i o 1 1 6 i ^ ^ ^mmmm-^t-z. m**m 2 4 ^ u 
-r. Y^'j^if^\ mm^m&^&^m<7>mmt*&&m-rz>- 

t> fc-i±^^ft^^-e^ «9 . Y?'J ^ f±\ ^i^-r ^r-l^coBffi^ fcf^ 

^m^>mm**^ ^^vN^eD-^^ ^^^bfcft. *g 
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y> ^ LTf^, t^mm s o — e o o g /^m 2 

CO ^ <0. I- < ifft^ 100~4 50g /irf m. 

men t> ^mrn-t- z> zl i asM^ lv\ 
[ o i i 7 i ^mmmm^te, mwm 2 4 ^ u 

hi i^-ni^m-r^ zl t ^> a 
[o 1 1 8] H6ii, ^»(n; m-isi commtti'-zstf^mcT) 

fit. Stf 2 o-^^ffit-^ffl 3 £rfj|i;^7-:L5S9R^ y y-y 
-f 1 <h . r_ (7^ig^/^ y t /wa 1 <7>M^Wm 3 
tiszi — r^^^Ttrt^^r^u® 3 2 ^r^rr-u 

L/z — b C yW^E^ESiB 3 3 <t . >tf^^ y V ^ 

w i 2 coYtfi^-^® (mmm$¥mtfzm) f^I&tT 

^^i-m^m 3 4 <h . ^comttm 3 4_hicMtfct- 

[Ol 19] ^®«"3 1 ^t^^-T^-T- >-Jt7— r^— h^ij 

® . trnmrnm 3 2 ^ ^ t — h s^^mmm 33, 3 
5^. Ji^cof^®^- 1 1 ?b~T i^ztj — = - — bm 

JS. ^^^ij/g 1 2 i h - b ^-M4«till® 1 3 i: [W] 
^<t-r^> ^ hi -h^-xri*^ 3=/^ Mtf3 1^^t6Stt 
JS 3 4 (3;. _hi6^i^*t 2 1 ^^-f-^SW® 2 4 i:^ 

[0 12 0] ^^SS^^f^*3i^^^^=WtCl^. £ 

ibfci. ^K^^,. 7K^co^^ y T\^^m-r z>^mm. 

^ iS:^#t4g*^;K y ?K y y^o t:° y-y-y 

y tr y ^ 7}<y t'-^/ur^^ — yi-y ^r-^"- 

mmrn %=imx--c mm u -c ^ ^ ;^^it\^-ct£Z> myt-ttk & 
z> zz. <^ ^> 0 

5 — 3 O O u £?3= U < (3: 1 O — 1 O O >u mg 

[0 12 2] ^^{^. ^l^ffl^t^cO^i^^^^JfE^^cO 

^ik^tt\^^mm*£mzW\z.3&**rLZ> zz. <2r#*<b. mmu^ 

$3-2. 3 4. fc^>i/^f^:. fdl<Ol^^;§|5*ti: U 
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^-y-^— mfl^. x 1/ y - 7 ^ !J /i-fe^ ^^*fi^^, 

\^^ — t y ;^mi£ tztej- $> & y /^m^m-g-tte. ^ 
^^m^g. ^t^^-^bt:^ y r y*fi^, ^°y 

10 ^ — i^z^^m^P^ (abs«|) . ^ y n-^^V 

^4*i-flg. ^°y k^m, ^ D y ^7 — tk^— h ^mm, 

ytf y _^;V7/b^- . ^^yy-^f-;^ 

S-^Y^^^-^Yk^. ^^^^^g. ^^^m^#t^. *°y 

[Ol 2 3] ±fa<D7^/WA^V^L^>- ^M-f^. 

m^- 300^ m^M^cotsaj^-^asiRU-r^ffi-^-^ 

[Ol 24] _t5z£<7^f*®W 11, 21, 3 lwj:? ^ 

-r ^ 5: — ^ 3 y-vfe. ii^j^ k ^ -r ^ ^ ^ — 3 y- 

30 Yfe. LtHL7 5^-~>3 y&, T^Vjf LtbL« 
ysfe. *jf LtHL^y^u-^ay&^^fflv^t^t-S 

[o 1 2 5] ±.m<r>mm &i"f 9^1^ ^^^^ 

^ ( , ^y^^uy^^ y^, ^y^^-^ 
^>-m. y^^^7y^-^-x-Y y-^^U. 

[O 1 2 6] (^JMfiSEffi^gg) ^fd. J^fB^^W^r^V^c 
[O 1 2 7] ^f^^i^^. ^l^ffl^^/^S^^i^^co^ 

^ 5 mmmm^mmtto t — h -y — MMiiwffi 
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/V^, IZLjj — yV-m^ Z^lfj Z/ — m Jjt/ — /l-M. 

[0 12S] _hfBtd:fc5^-C. 0U^«:. — ^ 

— yv, [h]|5d ■ — Jl^Z/- — yL- N h — yu s -Y 1/ /<su ^ £> 

^cz^as-e^r^o 10 

[01 29] si 7 juteco -5 ?<£^± : mmm%§rcr>—m& 
mc&^mmoommtt 1 1 ^c»t - h ^— /H*«tJisa 

co-efc^> 0 - co^mmmw* 5 j^ramsco^s 9 <o— ^ 
^r^t-mn sts 5 3 ^mm^^m-^-^ ^ <*r#s-e 

[O 1 3 O ] ^^t^co^^ffi^^fff^ _tfBCO-ft+li^ F'J XL 
[O 1 3 1] ^^g^tc^U ^-Cf^;. _hfBCO 4z -5 ^c^a 

to 1 3 2] s£t^ ^ ^ PJ! co ^ ^ ffl ^ §5 75- 

tf£<4^±* ffi co . K&Mtt^mm x^t^^^mcom 30 

IPW^MLT, ^, M CO W^^Bit-r^fcfeW^'v > 
BjfgB^ mtil-t- & zzi t lc J; 9 , ^J^^\ z^V^^^-f 

z7\ ^ ^ b ^-y ^ <^ — h ^-y ^ ^ z7*oz> m 

„ ^Tf^tff. I^LtT^ CO R f^J #t COft^' -T i-L CO ^ CO 

[O 1 3 3] 121 8 {3:. ^^g^c0^2^ffl^^-efee_hifBcO 

ei s (ctt^ ^^x^^i^^^^tziffi p§7'7 z^ ^ mcow-mm 40 
mmcommtt 3 1 u, ^^m^^^i-f ^tff v mar 

m ICffi CO ^EEI^I m , m - • • i: „ ^6 1 c^P§P 6 2 
f^^^-^BlHl^P^^-^/l/ 7 1, 72, 73, 74^. 6 
1 COTM^R 6 3 ^mtiZ-t-^mtts^^s^ 7 la, 72a, 7 
3a, 7 4 a £ , ^^r§ 6 1 COJt&^[5 6 4 ^^c~t" ^> J^^B^^ 
^y^71b, 72t>, 73b, 74bir. Wii&J&I&Hi CO 

mmmms**^ 75^ &m*L<s jz o ^n-^m^mzTzi^^ 

m, m » - ■ -T?#r9Efei-t\ ^^^--^/l-7 1 cO^^fSp^^J 50 
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CO t^: . /&gf5^^^7l^ 71b, 72b, 73b, 74 

b ^^jEHm, m ■ - - -e#? ^ m irmm^ ^ . im^coh^ 
n^^mite&izm^ttmz., jm^>^<^^7 i a, 72 

a , 7 3a, 74a ^ffffi^m, m • - - ~Ciff <0 ft izfm 
mm-r%> ZZ. h: iZZJz K) . ^Y*:^^E^^3.^ 

[O 1 3 4] ^^^CO^^ffl^^^. ffi^^l^p p p, ^ 

^> rj^comm^h. -^com^com-^ cotmshco^±M^im^m: 

[ O 1 3 5] 2 . 6 ^JfeM^I 

v ^ juj^co'j?fj:< $>~z&mcommizzmmf$zmrt$m 

mm&m 4 i ^m^^t^-rz^^ ^co-r:^^^^ m 1 o izz 
^-zTJz ? itzzmmm 3 <t 2 t comi^j^5zfi ut^j^ 5 

3 comm\$z&[£i±L &*k%> r^aocozr z/-jj — =i— hmm 
^ - — =1 — 1- /g 4 3 Ti^Tr^^c ^ ;H,-r (/ ^ ^ 

[Ol 3 6] ^^X^> Jf^*s< V ZT Z7 ^ 

-e. n ^ -v commte^ ^>o 
[o 1 3 7] v ^ ^ MttS 4 1 

PL l~£ I T Ofl^/5^^U > ^>4-b. ^H^fi^^-? ^ ^ V l^tf 
•So ^^J^^^^^i/ ^T^. ^ -e ^ ^mtt co fJa — 

^m^>i-z.^{zz^y< ^ ^ m-^m^^t- 1 tob^^s l. 

[o 1 3 8] cico^mt±^4 1 ^Mff^Mfci^ffl^ 

^{■r «fc ^ ^m^Zl^Mit,'^ ^> ^ CO-Tj ^ t!»^\ iS^" 1 O O n m 
2 O O 1-1 mCOfaElP^-^TT^^^^So 

[01 39] zzcomm.t^m 41^. ^&^Km^ o — 5 o q 

^ co-efc ^ r. ir 7J^? ^ Lt\ 

[0140] zz-cojz o ^mm-i-^m 4 1 ^ 

[ O 1 4 1 ] <^ £b tc, ^^g^fcffiu^ e^x^>^-— ^ — 

h )B 4 3 <*r L. -T f , m^5 O °C^_h co^ tK=3t ->T ^ T J 

& u h-^i^>e? u -^—com^^mi\mmm^m^^^y zz. ^ 

7^-T?#. ^^^CO^T^^^ffi^^ U-CC04#t4i^-Yf^^:tt5^ 

tv\ ^^^^s^, ^^7 ^ t ©tf ^1 
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[o i 4 2] (ish^^^^^) ^ mm m ^r<m<4- 

i „ ^C-v-^-r ^ (PDP) „ j\sV^=- 

3 3/ =? ^ ^ 3 ^ 7° L- ~3 (FED) „ rcl^^boyU^^ 
7iry^T^^7°W (EL) (DJ: 9 (ci^Tt^^r-f^ *b ^ 

3 3 £r spiT ^> 3_ ir ^?-e# ^> 0 

[o 1 4 4] j=. t e piH^Mft ^ ^ 7b^m^m^T<mmi'v^ ^ m 

[O 1 4 5] ^^g^f^l. Jr. BE M mm ffi i ^ I^R ^ 3x 

±.mmmmm i-z „ -e ^ 9 . m 
co^rt^m^commi^mmt^thtc. m m m m m^m'mm^m 

[ o 1 4 6 ] 

cojf^. V ~r -7 -f 7i^A(c^oV^-Ctt, StJ-_b(c^^ <^ ix/3 

[ o 1 4 7 ] 1 . mi mmmm 
ammm 1 — i ) mi 1 ? tc. 2 o <t u 

~C . 3- bt£ (3 0cmX2 1cm) <50 _H$[t]5£^ >^ V T 

^ K7 s^J* iM^mC^m^ Nl 1 02, 5/i 
m) £r L „ 37" 3> ^ <3 VD^^l L O 1 o ~y^- -y — 

1 o 2ttco-r&$mmi 1 4 mt^tm^ l /3 0 ^tc. cvd 

IOI cr> =3- ^ Z^y<— 102 P^^r. ?fe ^ 
ZJ^*? — 7i<^-^-yi<^z^iZL Jz *) „ ^iji^^^^ 3 . O x l o B 
Torr (4. O X 1 O 1 P a ) ^ "C7^c£E Lfco ^7^:. 
^^-M-^f^ 1 1 2 i LT, ^^r-t>-^ ^/Uv?i/P ^r-V-^" (H 

mdso) >tr^ u- - ^ r> - =i — =-z^ if • 1) =3 ^ 

(£30 . SH200. O. 65CSt) ^ J; t^g^^vtf^ 
(^rl^m^Mt^ (t*) . ^J!^9 9. 9 9 9 9%JU£Jr_) ^ 2p 

[O 1 4 8] ^{d^ ~F£f$«tM 1 1 4iC190kHz (7)m'<& 
S^rWto'Fg/j (^^ffi^J : 3 O OW) ^MLfc 0 

O 1 O 9 . HMD S O^f ^ discern. m=M 

M'^ ^rlOsccm. — U ^7 2^33^ 3 O sec m#A 

i— H ^^^^-37° i o 8i^-vy/^-i o 2 irof^{rfe§ 
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^/i^ i i 3 <?>mmm&mm-$-z> n t tc «t , ^cjg^^-r 

— P^/zt^^- O. 25Torr (33. 325Pa) 

Wk cr> ^13^ -gr -3 at. 0 s c c m{±, standard cub 

ic cm per mi nu t eCOffig- "C" ^> 0 WkW-ff* 1 O O n m tCI ta 
^-e^cfl^^^Tl/^. mmffl 1 — 1 <Z>;#\^^ U 7=-^ ^ /i^^^r 

[ O 1 4 9] (^MiF'J 1 — 2 ) m 1 2 (Cx^i-J; ^ {C s S 

(^^^(^S)^s TSTl 102. ^^lS^rn. 6 O O 
mm. S^SOOOn-i) d io. ^ IX K> mm 

& i)m ^/c7°7 ^<-^ C V D^S 2 O \ <D^-^ — 2 O 2 

P^ItC^*U/t 0 £Md. C V D^S 2 O 1 CO^-r Z^s<— 2 

i^^^^ 3. OX10 s Xorr (4. 0X10 3 P 
a) *T'MJ±Lfc 0 ^7t. m%%Jf^ 2 1 2 i LT, ^ h 

^ h -V (tmos) >tr^. (m^fk^n:^ 

(^) . KBM0 4) ^J;^g^^'^ (^fcp^^^g^^ 
(t*) „ 9. 9 9 9 9%^_b) ^2pML/^ 0 

[0 150]^td H ^-T^y^K7A2 O 5 coiS:^ 
(CI. =i — T^3^K7A2 O 5 t^l^-TSi 1 #W 

m-f^ 2 13 ^Sa« 3. <D r=L — ^y^K7i»2 O 5 hi 

mti 2 1 3 i: 0f H 1^ji«4 O k H z cD^ji^m^J 
Am^/ : 3. O k W) Sr^iPLfc 0 ^Lt, ^ -v — 
2 O 2 P^jcT^M^ 2 1 3 <75aS^(CtS:{-t *b*X7t^f^aj*>. PI 2 

o 9 /j ^ ^ . t rvr o s :Jj ^ 3 o s o o m . w^m^f ^ & 5 

0 O s c c m-^m^ L- . ^^/K3-y° 2 O S t ^ -V — 
2 O 2 h. cry m \-&>^> s<J^Z? 2 1 4 £75 m m & 3. 

1 J^ «9 „ rfzmnlfGO^ 1 - -V — P^JJ333 5 X 1 O "To 
r r (6. 7 Pa) (d^-o "C. g^7^^i.4 0±(^ 

tiiii i^-^com^^mm^^f^ sM7^;wi» l 4 o 
5 t3t^^ l.. mmM i — 2 <7>jf^s< v ~rz7 ^ 

/3o 

[ O 1 5 1 ] (jfejfe^ij 1 — 3 ) ^ft^mfl^^J^/p:^ 1 O 

nmt^6J;5 J-SM7 j^J^coM^mm&f&L'fc U/3Yiil 

fj3 mmm 2 ^ [wj^tci u -r . mm&\ 300^/^/^77^ 
/l- 3^ ^- ^# 73 D 

[ O 1 5 2 ] (iti^f^J 1 — 1 ~ 1 — 5 ) — ^ri^^ ^yx-^ 
^-^-^^^i ^ @^^7if^ 1 (d ^^^^'C^3v 3- . 

i-X, mmm l 3: fWI^^^-f^Tr^^L.. th^^J 1 — 1 — 1 

— 5 CT>3f^s< !J 77 ^ 7W-3^ ^^#73 Q 

[ O 1 5 3 ] (WffiT^ife) ^t:3^^J3^co^:^f^:. ESC 

A (^151. VG Scientific UlM. E S C A 
L A B 2 2 O i —XL) Jz ^ "C S'J ^ L 7^l 0 t 
3T(i, Ag— 3d— 5/^2 ^ 3 O O Kl~ 1 

M c p s 3^7^-0^-3^0/3 1 X^S^, *5 Jr trifi:^^ 1 m 

i-n c/, <7>^ y ^ 3 ^-Y^ffi L33 0 /H'j^^> m\^iz.t&L,tz.m.m- 
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^mWlZ-ttm ^ *t7^ V ^ h ^^TEclipse/^- / 3 
2. 1 (3^[MK VG S c i e n t i f i c|±M) 
fflU. Si : 2 p N C: Is. O: 1 s co^-f ^ 
^m^/U^- (Binding Energy) tdtgMa 

®^{-^-^^co^Sj^^^:t#jE (c= i fd>tfu-c. s i = 

O. 8 17. O = 2 . 930) ^tfV\ m^-mtt&^ifr 

/^o ^r#^^7^^:^F-mi:tf-^v^-c. s i j^^m^r 1 O O <h 

[O 1 5 4] I R Ml f ^ . ATR (^M^M) M'/EM&W 
( 0 ^5>3 1 c^. ATR — 3 O O / M) V ^ 

mmmm^^zfc3£.m%+ c 0*^1, h e r s c h © 1 

F T/ I R — 6 IO) id J: "C $<J 5£ L/t 0 ^9Vm.%5L^ 
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[o 1 5 5] ^Yt:3^^fl^co^t^^^ N ^t^^-^t^ (mm 
m^mm, u v — 3 1 o o p o ^j; <3 -cmu^ l./-- 0 

fflV^-C6 3 3 n mi^j&tf &m#fm-ZrWmi^tz 0 
[ O 1 5 6 ] #^nfc^^^ y T7 /U-^fci-olA-T. 

J^mm (MOCONiiM, OX— TRAN 2 / 2 O ) 

^fflv\ 2 3°C. K^-T (o%Rh) co^^-rraU/H L 
7t 0 ^K^E^SiM^^. 7KM^LMi^m m T^mW- (MO CO 
NttM, P E RMA T R AN — W 3/31) £rJ^VV 
3 7. S D C. 1 O O % R h ©^f^T'ZiiJ^ Lfc 0 Jfz**s< V 

~Tt$Lcr>mmmmte^ mm^^mmm (otr) #s 0 . 5 

c c /m 2 /da yJ^TT'fc^, M.^7KM^^iMim (W 

VTR) *>*0. 5 g/m 1 ' / d a y 1^ "F <ir Lfc 0 
[ O 1 5 7 ] 
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^^J^i^!^ (WVTR) CO<pI^L^W<ffi 
H-^^^f y T\^^:^ 

[ O 1 5 9 ] 2 . ^2 

[i] ^r^rc v Dfe^fflv^fi^ 
cmmm 2 — 1 — 2 — 3 ) mmm 1 — 

fci U-C^iS^J 2—1—2 — 2 ^r^/^: a 
[ O 1 6 O ] (Jrb^Y^iJ 2—1 — 2 — 5 

T^i^^^. mmm 2 — 1 <^ \mm^mi^ 

2—1—2 — 5 COJf^s< D T7 -Y /^-Z>> 

[0 1 6 1 ] (m^m^si^^fd 
<7>?Mu^vfe) ±^ufc^7 ^r-^ c v d 



1—1 — 3 <T) M~ ^ 
(OTR) 
M^MiM^ (WV 

1 — 1 — 1 — 5 CO 
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1 — 1 - 3 ^ fWI+|g 40 
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[O 1 6 2] . fifeM^ CO -y- ^ /yl^ 1 O c m X 1 

O c m-y--f ^"{Cl^OliFf (D2 3°C, O. 5 % ^ ^ 

tci 5 f^T^ ^ljs <Z> 6 o ^ Pel tK U 7t ^ . <E> 

[o i 6 3] r. r.~e. m^-mjjm$&m tvx~r fa kmj 

[O 1 6 4] ^ij^fdf^: Digital Ins t rumen tsM, -tr^T=z 
— "W^M. Topometr ixM^ £7> A F M ^j^ffl ^ -5 ^ 
E^Digital Instruments^ CONano Scope Ill^rf^fflU 

^^r5 OOnmXS OOn mCO^f^T: LtAFMff 
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[ O 1 6 5 ] 7^*5. _hf£^ ^ fcf 
g fb t)^ Surface Science Letter, 

(#*J 5 O — 5 O O Mil z ) -e^JP 

^ -o -c 3 vx^cm^m^^mn^ 

_bte 7 ^ ^ h <btt, 2 Y^^g 

(CxtLT 1 2 #:i£/if3: 3 

&L3S-3--S> <t -^fo t) . C2 co&t: 
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[ o 1 e 6 i ( ^ m i& m Wi 7^ 
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1993^F Vol. 290, L688 
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i^o^t, ^ ^ ^ iSiii ^ ffi'j ae^7K1 mm 
jj^mmmmiT^mm cmo c on^ ox — 

N $rfflV\ 23 °C. K^-f (0%R 

5 (MOCONttM. P E RMAT R AN — W 
1) ^rfflV^, 3T. S 0 C. 1 O O %R h GO#fe{4=T? 
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[ O 1 6 9 ] _bsB^£ 1 th*>**£ t> ^fe^ 2 

— 1 — 2-3(D^^^y7 7^;UAfi:, -fsxt^'b. m^Jf 
^m.^^ (OTR) ^ O . 5 c c^rrc^d a y i^T, 
Tk^^^i^l^ (WVTR) /jS o . 5 g / rrr d a 

01J 2—1—2 — 5 COM^y^ V ~T 7 ^ f2t. ggp^TcT 

i^SpL (OTR) <t ^K^m^ifgl^ (WVTR) cO-fpJtT.'bf^ 40 

tO 1 7 O] [2] ^y7V-T y^^ffl^fc^ 

(^W2-4) Hi 3 ^7?tJ; ^> S|t7^;UA5 
O i LTP -yU^(7) 2 ^lil^E^ D ac^- V-^^T U" 7 ^ — 
h ^7 ^ yl^2^ - (^) PET. Jl£^12^ 

m) lrfflv\ <0 ^K:oot)k p^y- K§y-T ^>7V-r 

^ y^t 3 o 1 o^-^ y^- 3 o 2 ^l^gf tfio &z 

f^. mmm^ u-c — mitmm (^) 

9%, *j£^2. 5—4 mm) &miM SO 



( ^ - — ) 3 O 6±^^ttLfc 0 Y^td^^r 3 O 2 

IXIO 5 T o 1- r ^ T:«J3£ l_7^ 0 
to 1 7 1 ] gktci. ^^^K^T 53 3 O 8 i: ^ -v — i: <7> 
mTi3:fc^,^<yi-^ 3 O 9 commf^^mm-f- & i: td J: "9 . 
^fefl^ H# C^^a=->^^ — J±>b^ 5X10 'Tor rtdf^^/^ 
^)^^, M7^;u^^^f^-ti:7yi'3>^^2 0 s c c 
m&m-T^ V— KM7°7 ^~^33 ^ 3 O 7 Id ^ ^ 

x-v^t»/--fe^s^i^5 kw^At, mm (^^— ^) 
3 o e j^commm 7" ^ rfc&iujfc£s-tt~-€ mM-r ^ 

U-CCD^Yb^^M^^^Ufco 4^oSM7 ^7^2. 5 O CO 

^-75^^^. ^r^^> m^mmnmoomm^ i o o nm 

t£ ^> X ^ tcitft^ Lfc 0 

[ o 1 7 2 i (mmw 2 — 5 ) ^cjg^B#^^>v-r^>^^^ 

^ £r 1 O s c c maf?-,7v U J£i. ^ f^: . ^"C 2 — 4 <2 



[ O 1 7 3 ] 2 

[ O 1 7 4) (tbif^J 2 
1 X 10 3 T o r r hi E 

[ O 1 7 5] 

^ £r -fx T 7J ^ v < y -r-f-^ 
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5 CO ^ v < y 3^37 



. ^-C^^^'J 2 — 4 hi flf] — GOf^fe 

— 7) — EE^J 

/cJL^^^. ^-C^S-f^J 2 — 4 <t 
ttmW 2—7 y T 

^ma^) ^ 7^1 ^7" ^ - y 
et^ 0 ^m^/^M^ 
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^ ^ ^ ^ i,^ mi j^mm (moco n*±^l ox — 

T R A. N 2/2 O) ^ffll/^ 2 3 °C. K =7 ( O % R 

fl'J^M^e (MOCON|±I, P ERMA.TRAN— W 
3/31) &m^^ 37. 8 °C. 1 O O %R h CO 3M4=^e 
;#E*^ y y-t^(75i^-fffi^2pi^. g^^^iSiil^ 
(OTR) £S O . 5cc /m 2 /day aTTi) t> , 7^ 
^7hM^Mi^^ (WVTR) O . 5 g /m L ' /day 

WTi Et^ 0 

to i 7 e) cmu^^m) jL^~r^^ 3 \z.m\-m%gmz&^ 
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I o i 7 8) _hf£^ 3 #*ib ^^^/^et 5 mmm 2 

— 4 — 2 — 5 <r>J?^s< V T -f /UAfi, ^ . %£mJf 
^Miil^S (OTR) O . 5 c c/m"/d a y J£A~F\ 
yK^m^ii§^ (WVTR) O . 5 g/rrr/d a y 

~F -e K) „ ®iX7t^f7s/Ny T'|4^^ t/^cD(->Ff L, Jrbig? 
0ij 2 — e — 2 — 7 CDJf^s* D ^ /l^A g^St^^iS 

i^^P- (OTR) tTkl^m^ig^ (WVTR) C^M^ t>f¥ 

-fffiS^^-J^Is] «9 . 7p-f-^/^^^^< y zrVk&rTr; E7*l 0 
[Ol 7 9] [3] ^ ° ^ ^ ffi V ^ 7^4^-^ 

(^MZY^'J 2 — 6 ) S£t :7 -r /^-^ irU-ClOcmXIOc 

mf--Y /c7)^ — h^(75 2 *K y X^Z^T 1-37 ^ U- 

— h ^ yl^-^s (^l^^^7 Cf=?fc) PET. 1 2 // 

(T-tvU-^^, SPF— 73 OH) GO^-\- — f*3lCI^ 

^Ufc 0 ^{d. ^/^^^^-y^h^tLTSi (M 
^9 9.9 9 9 9%i^_h) L- ^ ^ ^ ^ — FN ir.^^ 

WiM^-mm cm) . ,^^9 9. 999 9 %juA-t) . g^^^f 

^ (^Tl^mv^^^ (^) . Mi^ 9 9. 9 9 9 9 %£X _t) 

[O 1 8 O) i^ic^-v — P^^r. ^ffiia^SAK^^*^ j^r^ 
^ =y ^( ^-ytf^-z^l^Jz. K> mmMr^m. 2xi0 3 Pai^T^ 
T^i±t/t n 7- /U =f ^ 3 O s c c m. mm-Jj^ 

5 s c cm^AU ^^xK^/ir ^F^- hi cr>m\- 

l/s<—)dijj & O . 1 P a (1^^, DCv^hoy^ 
V ^J?miz-X "9. ^Al^ 2 O O Wt'IflHi: U 

^J3^^^ 100nmi:7^^^5> t-fi?:^ MMM 2 — 6 
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[ o i 8 i j (mmm 2 — 7 ) F&mmjj & o . o 5 p a 

ili^tf v\ mm&) 2 — 7 (?>jf^.s< V ~r 37 ^ 71^^, ^t#/:- D 

[ O 1 8 2 ] (^^fiif^'J 2 — 8 ) tSAlJJ 4 O O Wt^fS 

5zLfc^tt, ^r^»ij2 — 6 i: rwj — co^f^-e^fefl^^ 

ftV\ 2 — 8 »^'7/< V ~T ^ ^^#7^1 0 

[ O 1 8 3 ] (Jrfcif^'J 2 — 8 ) S^^7J -7;^*^- l 5 s c 

-rstf*.nm&tf\s--. jrb^i?'j 2 — 8 c75>?f^^< y 7- -< 

[O 1 84] (tb^f?'J 2 — 9 ) 7^=f ^'^vtr^'dfEa^r 6 O 
s c c ra{Clf5:^ L^^^, 4^ ~C ^Gl-f^J 2 — 6 fW] — <7) 
"Tr/Jfe^ ^tfV\ J^b^^'J 2 — 9 GDjf^s* y 7- 

[O 1 8 5] (^f^iSiM^m'J^) #^tl7c^'7/^7 7 

5£^rtT ^ -C7^' :^ ^< y -T-f^^f^^ffi L7t 0 ^.affi^!^ 
fi:. ^ \^ ^ i& m 7£ m m (MOCONi±^, OX — 
TRAN 2/20) ^rffl V ^ 2 3 °C. K ^ -Y (0%R 

h) w^#t^'J>e ur-o /K^M^ii^a, 7hMM.miMim 

Mfc^M (MOCON&L P E RMAT R AN-W 
3/31) 37. 8 °C. 1 0O%Rh ^ ^k\^'<S 

(OTR) O . 5 c c /m~ /day i^T^fc «9 . /j^ 
^yK^^v5Siig!^ (WVTR) 7^ O . 5 g / m ' / d a y 
J^T^ E7C. 0 

[O 1 8 6] Cm)7£ft£M) £X~TCOm 4 (dM'J^^m^r^: 
-To 
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